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101.   In the general case when the two spheres are of any sizes
the surface density on the conductor can be got by calculating the
normal electric intensity due to the three charges.   We shall leave
this as an example for the student, remarking that, since the poten-
tial of the conductor is the highest in the field, there can be no
negative electrification over-the surface and that the electrification
vanishes along the intersection of the two spheres.

102.     Effect of dielectrics.    We have hitherto only con-
sidered tlie case when the field due to the charge at P was disturbed
by the presence of conductors, but by applying the principle that a
solution which, satisfies the electric conditions is the only solution,
we can find the electric field in some simple cases when dielectrics are
present.

103.   The first case we shall consider is that of a small charged
body placed in front of an infinite mass of uniform dielectric bounded
by a plane face.   Let P be the charged body, AB the

plane separating the dielectric from air, the medium
to the right of AB being air, that to the left a di-
electric whose specific inductive capacity is K. Erom
P draw PN perpendicular to AB; produce PN to P',
so that PN = P'N. Then we shall show that the field
to the right of AB can be regarded as due to e at P
and a charge e' at P', and that to the left of AB as due       ^ 51
to e" at P; these charges being supposed to produce the same field as
if there was nothing but air in the field.

In the first place this field satisfies the conditions that the poten-
tial at an infinite distance is zero, also that the induction over any
closed surface surrounding P is fare, while the induction over any
closed surface not enclosing P is zero. This is obvious if the surface
is drawn entirely to the left or entirely to the right of AB. If it
crosses this plane it can he regarded as two surfaces, one entirely
to the left bounded by the portion of the surface to the left and the
portion of the plane AB intersected by the surface, the other entirely
to the right Ibounded by the same portion of the plane and the part
of the surface to the right.

The only other conditions we have to'satisfy are that along the

led the elec-
